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(54) Seat reclining system 

(57) A seat reclining system for a seat of an auto- 
motive vehicle. The seat reclining system comprises a 
stationary base plate (4). A center shaft (5) is fixed to 
the base plate (4). A toothed plate (6) is rotatably 
mounted on the center shaft (5). A seat cushion (7) is 
fixed to the toothed plate (6). The toothed plate (6) has 
a first teeth portion (12) extending along, in plan, of a 
circle whose center corresponds to an axis of the center 
axis (5). The toothed plate is formed at its periphery with 
a stop face (9). A toothed member has a second teeth 
portion (14) engageable with the first teeth portion (12). 
An operating lever (29) is provided to cause the toothed 
member (1 4) to move to be disengageable from the first 
teeth portion (12). A biasing mechanism (8) is provided 
to always bias the seat back in a direction to fall forward. 
A release lever (35) is pivotally connected to the base 
plate (4) and takes a first position to be biased in a 
direction to be brought into engagement with the stop 
face (9) of the toothed plate (6) so as to establish an 
intermediate fall-forward position of the seat back, and a 
second position to be disengaged from the stop face (9) 
of the toothed plate (6) upon being operated. 
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Description 

RA QKfiRQUND OF THF INVENTION 

1 Fioifl the Invention 5 

[0001] This invention relates to improvements in a 
seat reclining system for a vehicle seat, and more par- 
ticularly to the improvements in the seat reclining sys- 
tem of the type wherein the seat back can fall rearward 10 
to take a so-called full-flat position and fall forward to 
take a position to be flatly put on a seat cushion. 

gnpgrriptionofthe Prior art 

[0002] Seat reclining systems have been proposed 
and put into practical use for the purpose of realizing a 
comfortable posture and an optimum driving posture of 
a passenger of an automotive vehicle, in which an incli- 
nation angle of a seat back of a vehicular seat is made 2 
adjustable. A typical one of such seat reclining systems 
includes a stationary base plate to which a center shaft 
is fixed. A toothed plate is rotatably mounted on the 
center shaft. A seat cushion is fixed to the toothed plate. 
The toothed plate has a teeth portion extending along, 1 
in plan, a circle whose center corresponds to the axis of 
the center shaft. A toothed member is provided to have 
a teeth portion which is engageable with the teeth por- 
tion of the toothed plate. The toothed member is moved 
to be disengageable from the teeth portion of the 
toothed plate under the action of an operating lever. The 
seat back is always biased in a direction to fall forward. 
[0003] With the thus arranged seat reclining system, 
when the engagement between the teeth portion of the 
toothed plate and the teeth portion of the toothed mem- 
ber is released by operating the operating lever, the seat 
back falls forward so that a desired inclination angle of 
the seat back can be selected. Returning the operating 
lever to its original position causes the teeth portions of 
the toothed plate and the toothed member to engage 
with each other to make a locking, thereby maintaining 
the desired inclination angle of the seat back. 
[0004] In addition to the above, it has been also pro- 
posed that the above seat reclining system is provided 
with a mechanism for causing the seat back to take a 
so-called full-flat position where the seat back is brought 
generally into alignment with the seat cushion. When 
the operating lever is operated to release the engage- 
ment between the teeth portions of the toothed plate 
and the toothed member, the seat back can fall forward 
under the biasing force applied to the seat back. 
[0005] However, drawbacks have been encountered in 
such a conventional seat reclining system. That is, 
when the engagement between the teeth portions of the 
toothed plate and the toothed member is released to 
establish an unlocking condition, the seat back unavoid- 
ably falls forward at a high speed since the biasing force 
is being applied to the seat back. Consequently, the 



face or the like of the operator may be struck with the 
seat back if the operator carelessly operates the operat- 
ing lever. In order to solve such drawbacks, it has been 
proposed that the seat back slowly falls forward under 
the action of a damper when the locking condition is 
released by operating the operating lever. However, this 
requires the clamper and therefore complicates the 
structure of the seat reclining system while raising a 
production cost. Additionally, this requires a considera- 
ble time to obtain a complete fall-forward position of the 
seat back. 

RRIFF SUMMARY OF THE INVENTION 

,- [0006] It is an object of the present invention to pro- 
vide an improved seat reclining system for a vehicular 
seat, which can effectively overcome drawbacks 
encountered in conventional seat reclining systems for 
vehicular seats. 
0 [0007] Another object of the present invention is to 
provide an improved seat reclining system for a vehicu- 
lar seat, which can effectively prevent a seat back of the 
vehicular seat from rapidly falling forward toward its full 
fall-forward position immediately when an operating 
>5 lever is operated by an operator, thereby preventing the 
face or the like of the operator from being struck with the 
seat back even if the operator carelessly operates the 
operating lever. 

[0008] A further object of the present invention is to 
30 provide an improved seat reclining system for a vehicu- 
lar seat, in which fall-forward movement of a seat back 
of the vehicular seat can be stopped at an intermediate 
fall-forward position before reaching a full fall-forward 
position when the locking of the seat back is released by 
35 operating an operating lever. 

[0009] A seat reclining system according to the 
present invention comprises a stationary base plate. A 
center shaft is fixed to the base plate. A toothed plate is 
rotatably mounted on the center shaft. A seat cushion is 
40 fixed to the toothed plate. The toothed plate has a first 
teeth portion extending along; in plan, of a circle whose 
center corresponds to an axis of the center axis. The 
toothed plate is formed at its periphery with a stop face. 
A toothed member has a second teeth portion engage- 
rs able with the first teeth portion. An operating lever is 
provided to cause the toothed member to move to be 
disengageable from the first teeth portion. A biasing 
mechanism is provided to always bias the seat back in a 
direction to fall forward. A release lever is pivotally con- 
50 nected to the base plate and takes a first position to be 
biased in a direction to be brought into engagement with 
the stop face of the toothed plate so as to establish an 
intermediate fall-forward position of the seat back, and a 
second position to be disengaged from the stop face of 
55 the toothed plate upon being operated. 

[001 0] With the above seat reclining system according 
to the present invention, when locking between the 
toothed lever and the toothed member is released upon 
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operating the operating lever, the release lever is once 
brought into engagement with the stop face formed on 
the toothed plate so as to stop the seat back at the inter- 
mediate fall-forward position even though the seat back 
rotatably moves or falls forward under the biasing force 
applied to the seat back. This prevents the seat back 
from rapidly fall forward toward a full fall-forward posi- 
tion, thereby preventing the face or the like of the oper- 
ator from being struck with the seat back even if the 
operator carelessly operates the operating lever. There- 
after, upon rotationally operating the release lever by 
the operator, the release lever is disengaged from the 
stop face, and therefore the seat back can be allowed to 
completely fall forward toward the full fall-forward posi- 
tion under the remaining biasing force applied to the 
seat back. 

BRIEF DESCRIPTION OF T HF DRAWINGS 
[0011] 

Fig. 1 is a fragmentary front elevation of an embod- 
iment of a seat reclining system according to the 
present invention; 

Fig. 2 is fragmentary right side elevation of the seat 
reclining system of Fig. 1 ; 
Fig. 3 is a fragmentary exploded perspective view 
of the seat reclining system of Fig. 1 ; 
Fig. 4 is a fragmentary front elevation similar to Fig. 
1 , but showing an operational mode in which a seat 
back is in its normal standing position; and 
Fig. 5 is a fragmentary front elevation similar to Fig. 
1 . but showing another operational mode in which 
the seat back is in its intermediate fall-forward posi- 
tion. 

nFT&ll FD DFBCRIPTION OF THE INVENTION 

[0012] Referring now to Figs. 1 to 3. an embodiment 
of a seat reclining system according to the present 
invention is illustrated by the reference character R. In 
this embodiment, the seat reclining system is for a seat 
of an automotive vehicle (not shown). The seat reclining 
system R comprises an auxiliary plate 3 which is fixedly 
connected to a walk-in base 2 slidably engaged with a 
guide rail 1 fixed to a vehicle body (not shown). The 
walk-in base 2 may be fixed directly to a part of the vehi- 
cle body. A base plate 4 is f ixed to the auxiliary plate 3. 
A center shaft 5 is f ixed to and disposed vertical to the 
base plate 4. A toothed plate 6 is rotatably mounted on 
the center shaft 5. A lower section of a seat back 7 is fix- 
edly connected to an upper section of the toothed plate 
6. 

[001 3] A spiral spring 8 is provided in such a manner 
that its inner end section is fixed to the center shaft 5 
while its outer end section is engaged with a projection 
42 of a spring retaining plate 10 fixed to the toothed 
plate 6, so that the toothed plate 6 is always biased 



counterclockwise around the center shaft 5. The 
toothed plate 6 has a generally circular section (not 
identified) whose peripheral surface includes a first 
arcuate peripheral face 6a, and a second arcuate 
5 peripheral face 6b. The first peripheral arcuate face 6a 
forms part, in plan, of a circle whose center corresponds 
to the center axis of the center shaft 5 and which has a 
certain radius. The second peripheral arcuate face 6b 
forms part, in plan, of a circle whose center corresponds 
t0 to the center axis of the center shaft 5 and which has a 
radius slightly smaller than that of the first peripheral 
arcuate face 6a. The first peripheral arcuate face 6a is 
connected through a radially extending face or stop face 
9 to the second peripheral arcuate face 6b, forming a 
, 5 step-like portion. This radially extending face 9 is 
adapted to be brought into contact with a stopper sec- 
tion 34 of a release lever 35 which will be discussed 
after, thereby causing the seat back 7 to stop at an inter- 
mediate engaging position P2 when the seat back 7 is 
20 moved in a direction to fall forward. 

[0014] The toothed plate 6 is formed with a circular 
depression 11 which is formed under embossing. The 
circular depression 11 has a peripheral surface corre- 
sponding, in plan, to a circle whose center corresponds 
25 to the axis of the center shaft 5 and which has a certain 
radius. An arcuate teeth portion 12 and a no-teeth or 
generally cylindrical portion 1 3 are formed at the periph- 
eral surface of the circular depression 1 1 . The arcuate 
teeth portion 12 is connected to the no-teeth portion 13. 
30 The arcuate teeth portion 12 is adapted to be able to 
engage with a teeth portion 14 formed in a toothed 
member 15 (discussed after) within an operational 
range of from a normal standing position P3 to a full flat 
or full fall-rearward position P4 of the seat back 7. The 
35 base plate 4 is formed with a depression 1 7 which gen- 
erally faces the depression 1 1 of the toothed plate 6 and 
formed under embossing. The depression 17 is formed 
projecting upwardly in Fig. 3 and includes a generally 
circular section 1 7a, and a generally rectangular section 
ao (not identified) having parallel straight faces 17b. 17b. 
The circular section 17a has, in plan, a generally re- 
shaped periphery which forms part of a circle whose 
center corresponds to the axis of the center shaft 5. The 
rectangular section is connected to the circular section 
45 1 7. The depression 1 7 of the base plate 4 faces and is 
combined with the annular depression 1 1 of the toothed 
plate 6 so as to form a circular space (not identified), 
when the base plate 4 is combined with the toothed 
plate 6. Within this circular space, the toothed member 
50 15 and a cam plate 16 are movably accommodated. 
The toothed member 1 5 is formed generally rectangular 
in plan and has parallel opposite flat faces 15a, 15a 
which are in slidaWe contact with the parallel straight 
face 17b. 17b. respectively. The toothed member 15 has 
55 the teeth portion 14 extending between the flat faces 
15a, and a cam portion 15b located opposite to the 
teeth portion 14. 

[001 5] The cam plate 1 6 is rotatably mounted on the 
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center shaft 5 and is formed with an engagement pro- 
jection 19 which is formed by upwardly bending an 
extension (not identified) of the cam plate 16. The 
engagement projection 19 is passed through a gener- 
ally arcuate opening 20 of the base plate 4 and engaged s 
in an opening 18a formed in a plate 18 which is located 
at the back side of the base plate 4. The arcuate open- 
ing 20 has a longitudinal axis (not shown) which forms 
part of a circle whose center corresponds to the axis of 
the center shaft 5 and which has a certain radius. The ro 
cam plate 16 has a cam portion 16a which receives a 
biasing force from a biasing spring 22 (discussed after) 
so as to be pressed on the cam portion 15b of the 
toothed member 15, and therefore the teeth portion 14 
of the toothed member 15 is brought into engagement is 
with the teeth portion 1 2 of the toothed plate 6. 
[001 6] The plate 1 8 is formed with an upwardly bent 
projection 21 to which an outer end section of the bias- 
ing spring 22 is secured so that the plate 18 is biased 
counterclockwise around the center shaft 5. The biasing a 
spring 22 is a spiral spring and has an inner end section 
secured to the center shaft 5. The plate 18 is rotatably 
mounted on the center shaft 5. 
[001 7] Accordingly, the plate 1 8 and the cam plate 1 6 
are located at the opposite sides of the base plate 4 and 2 
movable together as a single member. The plate 18 is 
formed with a generally arcuate opening 23 whose lon- 
gitudinal axis forms part of a circle whose center corre- 
sponds to the axis of the center shaft 5 and which has a 
certain radius. The arcuate opening 23 is defined : 
between opposite inner and outer faces F1 and F2 
which face to each other. The outer face F2 is not paral- 
lel with the inner face F1 and therefore inclined to the 
inner face F1 so as to form a cam face 24. A pin 25 
extending vertically from the toothed member 15 is in 
slidable contact with the cam face 24, and engaged in 
an elongate hole 26 which is formed in the base plate 4 
and extends radially relative to the center shaft 5. 
[0018] An upper end section of a link 27 is rotatably 
connected through a pin 28 to the plate 18. A lower end 
section of the link 27 is rotatably connected through an 
axis 30 to an operating lever 29. The operating lever 29 
is pivotally connected through a shaft 31 to the auxiliary 
plate 3. The operating lever 29 is formed with a gener- 
ally arcuate elongate opening 32 whose longitudinal 
axis forms part of a circle whose center corresponds to 
the axis of the shaft 31 and which has a certain radius. 
A pin 33 extending vertically from the auxiliary plate 3 is 
engaged in the elongate opening 32 for the purpose of 
restricting an operational range of the operating lever 
29. 

[0019] A release lever 35 is pivotally connected 
through an axis 36 to the base plate 4 and has the stop- 
per section 34 which can be brought into contact with 
the radially extending face 9 of the toothed plate 6. The 
axis 36 serves also as a connecting pin for connecting 
the auxiliary plate 3 and the base plate 4. The release 
lever 35 has an operating end section (no numeral) 



which is projected out through a window opening 37 
formed in the auxiliary plate 3. A spring 38 is extended 
between a projection (not identified) of the release lever 
35 and a projection (not identified) of the auxiliary plate 
3. Accordingly, when the seat back 7 is located back- 
ward relative to the intermediate fall-forward position 
P2. the stopper section 34 is always in slidable contact 
with the first arcuate peripheral face 6a. When the seat 
back 7 is caused to fall forward relative to the intermedi- 
ate fall-forward position P2. the stopper section 34 is in 
slidable contact with the second arcuate peripheral face 
6b. A generally triangular holder plate 40 is installed to 
the base plate 4 through the axis 36 and a pin 39. in 
which an upper part of the holder plate 40 is mounted 
around the center shaft 5. 

[0020] A manner of operation of the seat reclining sys- 
tem R will be discussed with reference to Figs. 4 and 5. 
[0021 ] When the operating lever 29 is rotated clock- 
wise around the shaft 31 under a condition where the 
7 seat back 7 is in a normal standing position P3 (shown 
in Fig. 4) made during a normal driving of the vehicle or 
in a position at which the seat back is inclined backward 
relative to the normal standing position, the link 27 is 
moved downward thereby causing the plate 1 8 to rotate 
5 clockwise around the center shaft 5. Accordingly, the 
arcuate opening 23 is moved around the center shaft 5, 
and therefore the pin 25 slides along the cam face 24 
and then moves radially inward along the elongate 
opening hole 26 toward the center shaft 5. As a result, 
jo engagement between the teeth portions 12, 14 is 
released, thereby allowing the toothed plate 6 to be 
freely movable. Then, the toothed plate 6 rotates coun- 
terclockwise around the center shaft 5 under the biasing 
force of the spiral spring 8, upon which the radially 
35 extending face 9 is brought into contact with the stopper 
section 34 of the release lever 35 thereby establishing 
the intermediate fall-forward position P2 shown in Fig. 5. 
[0022] Thus, the seat back 7 rotates to incline forward 
and stops at the intermediate fall-forward position P2 
40 shown in Fig. 5. Consequently, the face or the like of the 
operator can be prevented from being struck with the 
seat back 7 even if the operator carelessly operates the 
operating lever 29. Here, in order to cause the seat back 
7 to completely fall forward, the operator rotates the 
45 release lever 35 counterclockwise around the axis 36, 
so that the stopper section 34 is disengaged from the 
radially extending face 9. Then, the toothed plate 6 
rotates counterclockwise around the center shaft 5, and 
therefore the seat back 7 rotates counterclockwise and 
so further fall forward to take a generally horizontal position 
of full fall-forward position P1 as indicated in phantom in 
Fig. 5, since the toothed plate 6 is biased under the 
remaining biasing force of the spiral spring 8. At this 
time, a horizontal projection 41 of the spring retaining 
55 plate 10 is brought into contact or engagement with a 
restriction projection 43 of the base plate 4. so that the 
seat back 7 is prevented from its further rotational 
movement. At this state, the toothed plate 6 is prevented 
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from being locked in a state to be disabled from its rota- 
tion, since the toothed portion 14 of the toothed member 
15 faces the no-teeth portion 13. 
[0023] When the seat back 7 is moved to stand rear- 
ward from its forward falling state including the full fall- s 
forward position P1 (indicated in phantom in Fig. 5). the 
stopper section 34 of the release lever 35 becomes sep- 
arate from the second arcuate peripheral face 6b and 
comes into contact with the first arcuate peripheral face 
6a so that the seat back 7 can take the intermediate fall- 10 
forward position P2. When the seat back 7 is further 
moved to stand rearward from the intermediate fall-for- 
ward position P2, the teeth portion 14 of the toothed 
member 15 moves from a position to face the no-teeth 
portion 13 to a position to face the teeth portion 12. n 
Then the teeth portion 14 of the toothed member 1 5 is 
brought into engagement with the teeth portion 12 since 
the toothed member 15 is always biased to engage with 
the teeth portion 12 under the biasing force of the bias- 
ing spring 22 which force is transmitted through the cam » 
plate 16. 

[0024] While the radially extending face 9 of the 
toothed plate 6 has been shown and described as being 
formed between the first and second arcuate peripheral 
faces 6a, 6b which are different in radius, in plan, from z 
each other, it will be understood that the first and sec- 
ond arcuate peripheral face 6a, 6b may be the same in 
radius, in plan, so that no radially extending face 9 or 
step-like portion is formed between them. Accordingly, 
the radially extending face 9 may be replaced with a ; 
projecting section of the toothed plate 6. and therefore it 
is sufficient that a projection having an engaging face for 
the stopper section 34 of the release lever 35 is formed 
at the outer periphery of the toothed plate 6. 
[0025] Although the teeth portions 12, 14 of the 
toothed plate 6 and the toothed member 15 have been 
shown and described as being formed along the inner 
periphery of the depression 1 1 so as to constitute a so- 
called internal gear type locking mechanism, it will be 
appreciated that the internal gear type locking mecha- 
nism may be replaced with a so-called external gear 
type locking mechanism (not shown) in which a toothed 
plate (6) is formed at its outer periphery with a teeth por- 
tion which form part, in plan, of a circle whose center 
corresponds to the axis of a center shaft (5) and which 
has a certain radius, in which a toothed member (15) 
having a teeth portion engageable with the teeth portion 
of the toothed plate 6 is pivotally supported on the base 
plate 4 and located around the outer periphery of the 
toothed plate 6. 

[0026] While the seat reclining system R of the 
embodiment has been shown and described as being 
provided with a walk-in mechanism including the walk-in 
base 2, it will be understood that the principle of the 
present invention may be applicable to other seat reclin- 
ing mechanisms without the walk-in mechanism. 
[0027] As appreciated from the above, the seat reclin- 
ing system according to the present invention is 



arranged such that the seat back can be stopped at the 
intermediate fall-forward position before reaching the 
full fall-forward position, when the operating lever is 
operated to be intended to cause the seat back to fall 
forward, -mis effectively prevents occurrence of such an 
accident that the face or the like of the operator is struck 
with the seat back even if the operator carelessly oper- 
ates the operating lever. It is to be noted that such 
advantageous effects can be attained by a simple struc- 
ture constituted by adding simple and few parts. 

Claims 

1 . A seat reclining system comprising: 

a stationary base plate; 
a center shaft f ixed to said base plate; 
a toothed plate rotatably mounted on said 
center shaft, a seat back being fixed to said 
toothed plate, said toothed plate having a first 
teeth portion extending along, in plan, of a cir- 
cle whose center corresponds to an axis of said 
center shaft, said toothed plate being formed at 
its periphery with a stop face; 
a toothed member having a second teeth por- 
tion engageable with said first teeth portion; 
an operating lever for causing said toothed 
member to move to be disengageable from 
said first teeth portion; 
3 a biasing mechanism for always biasing the 

seat back in a direction to fall forward; and 
a release lever pivotally connected to said base 
plate and taking a first position to be biased in 
a direction to be brought into engagement with 
s the stop face of said toothed plate so as to 

establish an intermediate fall-forward position 
of the seat back, and a second position to be 
disengaged from the stop face of said toothed 
plate upon being operated. 

%o 

2. A seat reclining system as claimed in Claim 1, 
where said toothed plate is formed at its periphery 
with a first peripheral face which forms part, in plan, 
of a first circle whose center corresponds to the axis 
of said center shaft, and a second peripheral face 
which forms part, in plan, of a second circle coaxial 
with the first circle, the second circle being different 
in radius from the first circle so that the stop face 
being formed between said first peripheral face and 
said second peripheral face. 

3. A seat reclining system as claimed in Claim 1, 
wherein said stop face is located at a position 
where the seat back is positioned at the intermedi- 
ate fall-forward position which is between a full fall- 
forward position and a normal standing position. 

4. A seat reclining system as claimed in Claim 1. 
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wherein said release lever has an operating end 
section which is operable by an operator, said 
release lever taking the second position upon oper- 
ation of said operating end section by the operator. 
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FIG.3 
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FIG.5 



P2 




11 



EP 0 976 606 A1 



EUROPEAN SEARCH REPORT 



EP 99 11 4857 



DOCUMENTS CONSIDERED TO BE RELEVANT 



DE 38 28 659 A (VOLKSWAGEN AG) 
23 March 1989 (1989-03-23) 
abstract; figures 1-3 * 

US 3 008 765 A (HENRY J. TISCHLER ET AL.) 
14 November 1961 (1961-11-14) 

* column 3, line 40 - column 4, line 49; 
figures 1-7 * 

EP 0 469 969 A (BERTRAND FAURE AUTOMOBILE) 
5 February 1992 (1992-02-05) 

* abstract; claim 1; figure 1 * 

GB 1 046 893 A (LEVI CLEWS ET AL) 
26 October 1966 (1966-10-26) 

* the whole document * 



B60N2/20 
B60N2/22 



The present search report has been drawn up (or all claims 



25 October 1999 



Cuny, J-M 



CATEGORY OF CfTED DOCUMENTS 



patent document, but f 



12 



EP 0 976 606 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 99 11 4857 



d European search report. 



This annex lists the patent family members relating to the patent documents cited in the abovf 
The members are as contained in the European Patent Office EDP file on 
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 



DE 3828659 


A 


23 


-03- 


1989 


NONE 






US 3008765 


A 


14 


-11- 


1961 


NONE 






EP 469969 


A 


05 


-02- 


1992 


FR 


2665126 A 


31-01-1992 












AT 


115918 T 


15-01-1995 












CA 


2048093 A,C 


31-01-1992 












DE 


69106075 D 


02-02-1995 












DE 


69106075 T 


11-05-1995 












ES 


2066389 T 


01-03-1995 












JP 


7095910 A 


11-04-1995 












US 


5174630 A 


29-12-1992 


GB 1046893 


A 








NONE 







13 



